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Abstract
The Cognitive, Affective, and Metacognitive Aspects of Economics students in a Mobile Game-Based Learning 
(mGBL) Environment are examined, both qualitatively and quantitatively, with the help of the User Engagement 
Scale (UES), Flow State Scale (FSS), and Metacognitive Awareness Inventory (MAI). An mGBL game prototype 
was created for the purpose of this study, with Adobe XD. For the quantitative analysis, questionnaires and the 
prototype were used with a sample size of forty-three (43) participants, and a new multivariate model was created, 
using the Partial Least Square (PLS) method to analyze the data. A bivariate analysis was also conducted, to check 
for statistically significant correlations between the constructs, for different demographics of the participants. 
For the qualitative analysis, a mixed method using live interviews, questionnaires, and the mGBL prototype was 
used on six (6) Economics students that attended similar courses of the same year. The results of the quantitative 
analysis showed that the multivariate model is a good fit. The participants interacted with the mGBL prototype 
and showed higher levels of Perceived Enjoyment (PE) and Perceived Usefulness (PU), and suggested that learn-
ing with an mGBL application, would enhance their learning performance and efficiency. From the qualitative 
analysis six (6) significant themes were identified, based on the students’ responses. Those themes indicated that 
the majority of students preferred the mGBL method over traditional learning methods, because they believe it is 
more fun, engaging, enjoyable, useful, and would enhance their learning performance. Further research should 
be conducted on different focus groups, in order to improve and complete the findings of this study.
Keywords: Mobile Game-Based Learning (mGBL), Game-Based Learning (GBL), Cognition, Metacognition, Affective Aspects, Engagement, 
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1. Introduction
Nowadays, Mobile Game-Based Learning (mGBL) has become one of the most popular topics of Human Com-
puter Interaction (HCI). Mobile Game-Based Learning (mGBL) refers to the combination of educational learning 
through mobile devices and gaming (Chung et al., 2019), and has shown a huge development the past two years 
(Hakak et al., 2019).  While mostly the cognitive aspects of Mobile Game-Based Learning Environments (mG-
BLE’s) were being researched until now, its affective aspects have also drawn the attention of researchers lately. 
Specifically, the junction of the Cognitive and Affective Aspects of Mobile Game-Based Learning (mGBL), is ex-
pected to have a great impact on the course of Game-Based Learning (GBL) and Mobile Game-Based Learning 
(mGBL), and to become breakthrough catalysts in improving the efficacy and effectiveness of task and goal-ori-
ented learning (Przybylski, Rigby, & Ryan, 2010). In addition, mGBL is believed by most researchers, to hold 
great significance, due to its ability to constitute as a compass for GBLEs (Mayo, 2009; Whitton, 2011), especially 
in the field of universities, which increasingly try to raise the quality of the education that they provide to their 
students.
Although mGBL is drawing more and more attention from researchers (Huang, Chang, and Wu, 2017),  there are 
not enough studies and uses on how Mobile Technologies affect the cognitive and affective dimensions of users in 
mGBLEs (Anikina & Yakimenko, 2015; Roy & Zaman, 2018; Lamb et al., 2018). As a result, the purpose of this re-
search is to fill the aforementioned gap. Mostly, GBLEs draw attention due to their observed potential to increase 
learners’ Motivation and Engagement, which are considered as key factors in learning efficiently, understanding 
user behavior and overall efficacy, within goal and task oriented GBLEs (Wiebe et. al, 2013; P. Figas, G. Hagel, 
and A. Bartel, 2013).
What is also worth to mention, is that it has been recognized by researchers (Pratama and Setyaningrum, 2018; 
Mayo, 2009; Whitton, 2011; Wiebe et. al, 2012, 2014, 2018; O’Brien and Toms, 2008; 2010; 2012; Huang, Chang, 
and Wu, 2017; Przybylski, Rigby, & Ryan, 2010; P. Figas, G. Hagel, and A. Bartel, 2013) that to successfully in-
vestigate the Cognitive Aspects and Affective States of Mobile Game-Based Learning Environments (mGBLEs), 
and Game-Based Learning Environments (GBLEs), the following Cognitive and Affective Constructs (CAC) are 
the most important to take into consideration: Perceived Usefulness (PU), Engagement (E), Concentration (C), 
Learning Related Emotions (LRE’s), and Attention (A) (Pratama and Setyaningrum, 2018).
1.1 Research Objectives and Study Contribution
As mentioned before, this is a mixed analysis study, both Qualitative and Quantitative Analysis were conducted. 
As a result, this mixed study’s Research Objectives are:
[a] Propose and evaluate a new multivariate measurement and structural model, inspired by the User 
Engagement Scale (UES) of O’Brien and Toms (2008; 2010; 2012), and Wiebe et al. (2014).
[b] Create a Mobile Game-Based Learning (mGBL) game prototype and have participants evaluate its 
features.
[c] Conduct a Qualitative Analysis to identify significant themes and patterns in Economics student’s 
attitude, preferences, and suggestions on Mobile Game-Based Learning (mGBL).
[d] Examine Qualitatively and Quantitatively the relationships of the Cognitive and Affective Aspects of 
Economics students in a Mobile Game-Based Learning (mGBL) environment.
[e] Use the PLS Algorithm and Bootstrapping to examine the direct and indirect effects of Perceived Use-
fulness (PU), Aesthetic Appeal (AE), and Negative LRE Anxiety (AX), on the Perceived Enjoyment (PE) 
of students.
[f] Examine with bivariate analysis if any statistically significant correlations exist between the Cognitive, 
Affective, and Metacognitive Aspects of students and their learning experience, performance, efficiency, 
and effectiveness. when they are learning through a Mobile Game-Based Learning application (mGBL).
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More specifically, this mixed study examines Qualitatively and Quantitatively whether Mobile Game-Based 
Learning (mGBL) can be considered as a useful tool for improving students’ knowledge, situational and deci-
sion-making skills, which is assessed by investigating their Cognitive and Affective behavior [focusing on Learn-
ing Related Emotions (LREs), Perceived Usefulness (PU) Metacognitive Knowledge Improvement (MKI), and 
Reward (RW)], and if they will think of mGBL as a better learning experience. This will be achieved by dividing 
this research’s main constructs, to sub- constructs (variables), based on the bibliography, that will be evaluated 
based on a set of Research Hypotheses.
Despite the existing huge potential, the fact that there has not been conducted enough research on the Cognitive 
and Affective Aspects (CAC) that contribute to improve the learning experiences and learning quality of students 
through Mobile Game-Based Learning Environments (mGBLE’s), makes it difficult to extract trustworthy con-
clusions about how to take advantage of it to its fullest extent.
Hence, the goal of this mixed study is to extend an existing work in defining User Engagement (UE), as it relates 
to Human Computer Interaction (HCI), and Game-Based Environments. This work was applicated in Mobile 
Game-Based Learning Environments of  Economics Undergraduate University students, which is a completely 
unresearched domain.
Specifically, this study focuses on extending the research that have been conducted by O’Brien and Toms (2008; 
2010; 2012), on developing a self-report instrument for User Engagement (UE), using their User Engagement 
Scale (UES), and by Wiebe et. al. (2014), on measuring engagement in Video Game-Based Environments. Their 
work is extended by investigating the relation of their User Engagement Scale (UES) with students’ learning 
processes, and by adding two completely new to this scale parameters, [1] Metacognitive Awareness Inventory 
(MAI), and [2] Technology Acceptance Model (TAM), to understand if and how much, the included Cognitive and 
Affective components affect students’ learning experience in Universities, in the context of Mobile Game-Based 
Learning Environments (mGBL). To accomplish that, in this mixed study, the following important Cognitive and 
Affective Constructs (CAC) of Mobile Game-Based Learning (mGBL) are being investigated, focusing more on the 
Perceived Enjoyment (PE) Learning Related Emotion (LRE), which is the main construct of the research:
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Based on the aforementioned, this mixed analysis study’s unique contribution is three-fold:
i. Firstly, it proposes a new measurement and structural multivariate model, to evaluate students’ knowledge 
improvement through playing Mobile Game-Based Learning (mGBL) applications. 
ii. Secondly, it gives qualitative and quantitative insights for which Cognitive and Affective Aspects have a 
statistically significant correlation with students’ learning experience, performance, efficiency, and effectiveness.
iii. Finally, it strives to adjust/improve the User Engagement Scale (UES), User Engagement Scale z (UESz), 
and Flow State Scale (FSS), by extending their use in a different context and concept and adding two new vari-
ables in the equation.
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2. Literature Background
2.1 Game-Based Learning (GBL) Definition
According to researchers (Kirriemuir and McFarlane, 2004; McFarlane et. al 2002; Prensky, 2001) Game-based 
learning (GBL) is defined as “an environment where game content and game play enhance knowledge and skills 
acquisition, and where game activities involve problem solving spaces and challenges that provide players/learn-
ers with a sense of achievement”. To exploit the opportunities that Game-Based Learning (GBL) has to offer at its 
full potential, it can be combined with Mobile Learning, creating an all-inclusive technology-driven, and ubiqui-
tous learning environment called Mobile Game-Based Learning (mGBL).
2.2 Mobile Game-Based Learning (mBGL) Definition
Mobile Game-Based Learning (mGBL) combines educational or any other type of learning, using Mobile Tech-
nologies Devices (MTD), with gaming features and principals, where the game content, way of presentation and 
game play, contribute to achieving higher engagement and perceived enjoyment, which lead to better learning 
experiences, motivation, knowledge improvement, and sense of accomplishment, by guiding the users towards a 
clear end goal (Trybus 2015; Pho and Dinscore,2015). 
2.3 Mobile Game-Based Learning (mGBL) Learning Benefits
The aforementioned gaming principals include learning activities that enhance the cognitive load of the learners 
and improve their learning experience, by providing adaptive challenge, curiosity, self-expression, discovery, im-
mediate feedback, clear goals, player control, immersion, competition, rewards, and low-stakes failure, allowing 
students to be motivated to engage with educational material through a playful, customizable, and dynamic way 
(Anderson, 2011; Gee, 2007; Squire, 2011).
There is a crucial factor in all the aforementioned, that serves as a catalyst and brings the value of mGBL even 
further. This factor is the incorporation of personalization and collaboration in mGBL, which significantly helps 
students to improve their knowledge level ( Troussas et al., 2020).
Finally,  all these mGBL features are crucial in higher education to engage and motivate students in learning (Pho 
and Dinscore, 2015; Figas et. al., 2013; Huizenga et al., 2009). According to the aforementioned bibliography, it 
can be safely concluded, that Game-Based Learning, combined with Mobile Technologies, can offer to students a 
unique mix of situational, customizable, and engaging learning environment, in a fun and social way, promoting 
collaboration and healthy competition.
2.4 Mobile Game-Based Learning (mGBL) Use Case
Nonetheless many researchers support the thesis, that mobile learning can actually revolutionize learning issues, 
and as (Kloos et. al., 2012) has stated: “Mobile devices really make a difference in education. Their possibilities 
allow defining new kinds of scenarios that improve motivation, increase retention, enhance creativity, facilitate 
more flexibility”. Digital learning provides students with an environment that allows them to develop skills in 
self-initiated learning and transforms students from passive receivers into active participators of the learning 
process (Oliver & Herrington, 2001; Fu, Su, and Yu, 2009).
Because of the huge technological improvement of digital learning methods (e-learning), digital games have be-
come a reliable and manageable e-learning tool, resulting in an easier mechanism of monitoring and controlling 
students’ learning, and influencing them to learn more effectively (Fu, Su, and Yu, 2009).
Furthermore, Qian and Clark (2016) suggest that a Game-Based Learning approach might be effective in honing 
Affective States and Cognitive Aspects in mGBL Anthopoulos Marios, 202110
students’ 21st’ Century General Skills, problem-solving, and situational skills, and the Regulation of Ministry of 
Education and Culture Indonesia (2016) indicates that Information & Communication Technologies (ICT) are 
essential for improving students’ learning experiences, efficiency, and effectiveness of learning.
2.5 Mobile Game-Based Learning (mGBL) Academic Usage
Learning methods in Universities have dramatically changed, in the sense that students demand a lot more due 
to the changes of their everyday lives and way of doing things. Also, teaching efficiently and inspiring motiva-
tion to students, has become a very complicating  and difficult task. One of the main reasons of these changes, is 
the rapid growth of technological solutions, and particularly the ascendance of Mobile Technologies (MT), and 
Game-Based Learning (GBL) (Dabbagh et. al, 2016). According to a study that was conducted at the University of 
Hampshire, 70 percent of the students use their smartphone more than three times during a course (Alfano et. al 
2010).  Furthermore, mobile usage is continuously increasing, with more than 7 billion mobile subscriptions 
globally, transforming old fashioned learning, to ubiquitous learning globally (Huang, Chang, and Wu, 2017). 
Mobile Phones and Game-Based Learning (GBL) have caused a paradigm shift to how students learn and have 
opened up huge opportunities for improving their learning experiences (P. Figas, G. Hagel, and A. Bartel, 2013). 
Students can learn anywhere, anytime, just by owning a Mobile Phone, a Netbook, a Tablet, or another Mobile 
Technologies Device (M. Amberg and M. Lang, 2011). 
2.6 Mobile Game-Based Learning (mGBL) Cognitive, Affective, and Social effects on students
Students can spend less time to learn things through gaming, while having fun and collaborating with others. 
They can also socialize, share their experiences, achievements, and goals with their friends on their social media 
(M. Amberg and M. Lang, 2011). This covers their need for socialization and social flexing, while enhancing the 
perceived image that they have for the game, because they associate it with good things, like positive feedback 
from friends and teachers or co-workers, popularity, meeting new people and collaborating with people (Alfano 
et. al 2010).  It has been shown that positive effects, such as engaged concentration, joy, and excitement, improve 
the quality of learning through better strategy selection (Trybus 2015; Pho and Dinscore,2015). However, neg-
ative emotions, such as frustration, boredom, and anger, dramatically decrease students’ motivation and effort, 
and makes them want to avoid the task (Figas et. al., 2013). 
2.7 Mobile Game-Based Learning (mGBL) Related Studies
There are several studies regarding Game-Based Learning (GBL), but only a few regarding Mobile Game-Based 
Learning (mGBL) yet.  The bibliography suggests that although mGBL can provide positive improvements in the 
academic learning domain,  it is still an immature and untested concept, lacking enough evidence to accurately 
evaluate its correlation and type/level of affection with learning (Anikina & Yakimenko, 2015; Roy & Zaman, 
2018; Lamb et. al., 2018). This state is constantly changing, due to the fact that even more researchers are being 
drawn in mGBL, and even more Universities take the risk to try implementing it (Hakak et al., 2019).  This in-
creased number of researches and trials leads to very useful results that enlighten the nature and effects of mGBL.
Mobile Game-Based Learning’s (mGBL) correlation with students’ learning experiences, is yet another even more 
unexplored topic, which increasingly draws more and more attention, due to its significance in higher education 
and the huge potential that it has shown until now (Pratama and Setyaningrum, 2018).
i. One Game-Based Learning (GBL) research worthy to mention, is Pratama and Setyaningrum’s research 
on the effects of Game-Based Learning (GBL) on students’ cognitive and affective aspects. Their study 
includes and a fully developed and playable game, which they gave to Ninety-six (96) randomly selected 
students from an Indonesian school to participate in the study by playing the game. They measured the 
students’ performance on cognitive and affective aspect through a test and a questionnaire. They later on 
analyzed the students’ data  using qualitative and quantitative methods. The results were illuminating, 
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showing that the students that tried the game showed to be positively affected by it regarding their cog-
nitive and affective aspects’ performance. 
ii. Another very insightful related study, is that of Wiebe, Lamb, Hardy, and Sharek (2013). This specific 
research investigates the use of O’Brien and Toms’ (2008, 2010, 2012) User Engagement Scale (UES) 
as a psychometric tool to measure engagement in Game-Based Learning (GBL). They conducted an Ex-
ploratory Factor Analysis (EFA) on Focused Attention (FA), Perceived Usability (PUS), Aesthetics (AE), 
and Satisfaction (SA), to create a new revised scale, the User Engagement Scale z (UESz). They later 
compared their new scale with the User Engagement Scale (UES) and the Flow State Scale (FSS). Their 
analysis showed that the UESz demonstrated enhanced reliability and better psychometric properties 
than the original UES, and that the UESz was more predictive regarding game performance than FSS. 
Their findings were further discussed on a relevant research of O’Brien, Cairns, and Hall (2018) on an 
overarching framework of hedonic and utilitarian qualities of GBL. 
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3. Methodology
3.1 Research Model
The initial proposed Research Model in Figure 1 and 2, was designed after an initial literature review and it was 
evaluated on a sample of Greek undergraduate students of Economics that participate to similar courses of the 
same year. The multivariate analysis showed that this model was not fit for a multivariate analysis, thus it was 
changed. Figure 3 shows the final Multivariate Model that was used for the Partial Least Square Multivariate 
Analysis.
The main purpose of the model  evaluation was to  examine the  way that Cognitive and Affective Aspects of 
Mobile Game-Based Learning (mGBL) may impact or impacted by performance, effectiveness, and efficiency in 
learning. The measurement model (instrument) was based on a custom extension of the User Engagement Scale 
z (UESz) and the Flow State Scale (FSS) (O’Brien et. al, 2010, 2012, 2018; Wiebe et. al, 2014). Those scales are 
extended by adding constructs of the Metacognitive Knowledge Inventory (MAI) and the Technology Acceptance 
Model (TAM). This section describes the Research Model and the Research Hypotheses. This model was used 
only for the Bivariate Analysis and was tested for statistically significant correlations. 
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3.2 Variables Background and Research Hypotheses
Aesthetic Appeal (AE) – Independent Variable
In the research literature, the term Aesthetic Appeal (AE) has two dimensions. The first dimension refers to the 
objective features of a stimulus (e.g. the color of a button). The second dimension refers to the subjective reaction 
of the user to those objective features. This study refers to aesthetics as the objective design aspects of a prod-
uct, including form, tone, color, and texture (Postrel, 2003). Attractiveness is referred to as the user’s reaction 
to these visual features and represents “the degree to which a person believes that the [product] is aesthetically 
pleasing to the eye”(Van Der Heijden, 2003; p. 544). Furthermore, Aesthetic Appeal (AE) is considered to be 
a determinant of Focused Attention (FA), Felt Involvement (FI), and Perceived Enjoyment (PE) (Wiebe et. al, 
2014). Therefore, based on the aforementioned bibliography, I hypothesized:
H1a: Aesthetic Appeal (AE) has a positive effect on Felt Involvement (FI)
H1b: Aesthetic Appeal (AE) has a positive effect on Focused Attention (FA).
H1c: Aesthetic Appeal (AE) has a positive effect on Perceived Enjoyment    (PE).
Perceived Reward (PR)
According to Heather L. et al. (2018), Perceived Reward (PR) refers to the grouping of Endurability (the overall 
success of the interaction and users’ willingness to recommend an application to others or engage with it in the 
future), Novelty (the user’s curiosity and interest in the interactive task), and Felt Involvement (the sense of being 
“drawn in” and having fun). In this model, the Perceived Reward (PR) item is used, consisting of the following 
sub-constructs, which are evaluated through the relevant question items: Endurability, Novelty, and Felt Involve-
ment. Furthermore, Perceived Reward (PR), is considered to be a determinant of users’ Learning Related Emo-
tions (LREs) and Metacognitive Knowledge Improvement (MKI) (Wiebe et. al, 2014). Therefore, based on the 
aforementioned bibliography, I hypothesized: These hypotheses were all rejected due to their low path coefficient 
results from the bootstrapping procedure that was deployed.
Initial Stage Hypotheses
H2a: Perceived Reward (PR) has a positive effect on Metacognitive Knowledge Improvement (MKI). H2b: 
Perceived Reward (PR) has a positive effect on Learning Related Emotions (LREs).
Accepted Hypothesis
H2: Novelty (NT) has a positive effect on Frustration (FR).
Learning Related Emotions (LREs) and Metacognitive Knowledge Improvement (MKI)
Learning Related Emotions (LREs) are more precise and deep referents than ordinary moods. They refer to the 
affective experiences of students in environments that develop and assess the level of achievement and compe-
tence (Pekrun, 2006;Rosenberg, 1998). Students can experience a variety of LREs that most of the times include 
enjoyment, boredom, satisfaction, anxiety, and disappointment (Pekrun et al., 2002). Those LREs are differen-
tiated by valence, which refers to whether these emotions are positive or negative. In this research, we focus on 
four Negative LREs and one Positive LRE. The Negative LREs are:
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The Positive LRE is:
[1] Perceived Enjoyment (PE)
Metacognition refers to achieving a level of thinking where the learner actively controls his thinking process 
while learning. Metacognition includes behaviors and skills like planning how to complete a learning task, mon-
itoring comprehension, and evaluating the whole process throughout completing a learning task (Flavell, J.H, 
1979).  Students that were trained on their metacognitive skills, like pre-testing, self-evaluation, and planning of 
studying, performed better on exams (Casselman, Brock, and Atwood, 2017). Students with honed metacognitive 
skills and metacognitive awareness are self-regulated learners who utilize the “right tool for the job” and modify 
learning strategies and skills based on their awareness of effectiveness (Rosen et. al, 2011).
Metacognitive Knowledge is referred to as “general knowledge about how students learn and process information, 
as well as one’s own learning processes” (Livingston, 1997). Metacognitive Knowledge is consisted of three types 
of knowledge: [a] Declarative Knowledge, also referred to as “World Knowledge” (Garner R, 1990),  which refers 
to knowledge about oneself as a learner and about what factors can influence one’s performance (Schraw and 
Gregory, 1998); [b] Procedural Knowledge, which refers to knowledge about doing things. This type of knowledge 
is displayed as heuristics and strategies. A high degree of procedural knowledge can allow individuals to perform 
tasks more automatically. This is achieved through a large variety of strategies that can be accessed more effi-
ciently (Schraw and Gregory, 1998); and [c] Conditional Knowledge, which refers to be aware of when and why 
to use the two aforementioned types of metacognitive knowledge. Conditional Knowledge allows students to 
efficiently allocate their mental resources when studying based on learning strategies. This makes their learning 
strategies more effective and efficient (Garner et. al, 1990)). Metacognitive Knowledge also includes Strategic 
knowledge, which is considered as the highest level of knowledge. It involves knowing what (factual or declara-
tive knowledge), knowing when and why (conditional or contextual knowledge) and knowing how (procedural or 
methodological knowledge) (Hartman, 2001).
Learning Related Emotions (LREs) are considered to be determinants of users’ Perceived Enjoyment (PE), Novel-
ty (NT), Metacognitive Knowledge Improvement (MKI) and generally Knowledge Improvement (KI) (Casselman, 
Brock, and Atwood, 2017). Therefore, based on the aforementioned bibliography, I hypothesized: This hypothesis 
was rejected due to their low path coefficient results from the bootstrapping procedure that was deployed.
Initial Hypotheses
H3: Learning Related Emotions (LREs) have a positive effect on Metacognitive Knowledge Improvement 
(MKI).
Accepted Hypotheses:
H3a: Anxiety (AX) has a positive effect on Perceived Enjoyment (PE).
H3b: Frustration (FR) has a positive effect on Perceived Usefulness (PU).
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Focused Attention (FA) – Dependent Variable
By Focused Attention (FA), “perception becomes adapted to tasks and environments by increasing the attention 
paid to important dimensions and features” (Goldstone, R. L., 1998). Haider & Frensch (1996) have shown that 
by reducing the cognitive load of unnecessary and irrelevant dimensions of information, efficiency, performance, 
and effectiveness can improve dramatically. This avoidance of unnecessary cognitive load, results in more men-
tal capacity to selectively pay  attention on more important stimulus features at different stages of information 
processing. In this model, Focused Attention (FA) consists of the following sub-constructs, which are evaluated 
by the relevant question items: Metacognitive Awareness, Attentional Weighting, Track of Time, Self-Conscious-
ness, Proprioception, Engaged Concentration, Absorption. Furthermore, Focused Attention (FA), is a strong de-
terminant of users’ Learning Related Emotions (LRE’s) and Metacognitive Knowledge Improvement (MKI) (Gi-
annakas F., et. al, 2018). Therefore, based on the aforementioned bibliography, I hypothesized: These hypotheses 
were all rejected due to their low path coefficient results from the bootstrapping procedure that was deployed.
Initial Hypotheses
H4a: Focused Attention (FA) has a positive effect on Learning Related Emotions (LREs). H4b: Focused At-
tention (FA) has a positive effect on Metacognitive Knowledge Improvement (MKI).
Accepted Hypothesis
H4: Regulation of Cognition (ROC) has a positive effect on Focused Attention (FA).
Perceived usefulness – Dependent Variable
Perceived Usefulness (PU) is defined as the degree to which a user believes that using a computer application 
will improve his/her performance, effectiveness, and efficiency (Davis, 1989). Perceived Usefulness (PU) was 
highlighted as a very important factor of behavioral intention to use a Mobile Game-Based Learning Application 
(mGBLA) (O’Brien, Cairns, and Hall, 2018). Furthermore, Perceived Usefulness (PU) is determined of the Learn-
ing Related Emotions (LREs) and sense of Reward (RW) of the user (O’Brien and Toms, 2018). Therefore, based 
on the aforementioned bibliography,  I hypothesized: These hypotheses were all rejected due to their low path 
coefficient results from the bootstrapping procedure that was deployed.
Initial Hypotheses
H5a: Reward (PR) has a positive effect on Perceived Usefulness (PU). H5b: Learning Related Emotions 
(LREs) have a positive effect on Perceived Usefulness (PU).
Accepted Hypothesis
H5a: Perceived Usefulness (PU) has a positive effect on Perceived Enjoyment (PE).
H5b: Conditional Knowledge (CK) has a positive effect on Perceived Usefulness (PU).
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4. Evaluation Methodology
4.1 Mobile Game-Based Application Prototype with Adobe XD
A prototype mobile game application was created for the sake of this research. This prototype was names “Biz-
mo”. Its purpose was to  give the participants (students) a tangible mGBL experience. This prototype included 
Game-Based Learning (GBL) features, that stimulate  the students’ cognitive and affective load, to achieve higher 
Positive LREs and decrease as much as possible Negative LREs. The aspects of the prototype include visual con-
tent and graphics, animations (what happens when you click on something and where does it get you), gamified 
aspects that make the application fun, demographics content, rewards, and the main content which consists of 
the actual Economics questions. The Economics study material, questions, and case studies were used from the 
Economics Department of the Aristotle University of Thessaloniki (AUTH), and especially from the Business 
Economics direction. This material was provided by the research’s author M. Anthopoulos, who was a graduate 
from the Economics Department of the Aristotle University of Thessaloniki (AUTH), with an excellence in the 
Business Economics direction.
The main tool used for the creation of the prototype was Adobe XD. Other tools were used like Adobe Color for 
the creation of the color palette of the prototype which was based on a Compound Color Theory and was opti-
mized for Colorblindness and Dyschromatopsia. All the used photos in the prototype were used from the online 
free-usable professional photos’ platform “Unsplash”. For the optimization of these photos, Adobe Photoshop, 
and Adobe Illustrator were used.
Professor Stephen W Hawking has stated in his prologue of the World Report on Disability of The World Health 
Organization that “Disability need not be an obstacle to success” (World Health Organization, 2011: World report 
on disability). There are more and more people worldwide every day that have some kind of impairment, cogni-
tive of physical.  This has caused the researchers to investigate and develop games that are as accessible as possi-
ble, especially games that were designed for educational purposes (Michael, David R. and Chen, Sandra L. 2005). 
The prototype game application “Bizmo” was designed to be as accessible as possible to all users. The cognitive 
and physical disabilities that have been conceptually taken into consideration in the design included people with 
dyslexia, dyschromatopsia, colorblindness, physical disability or injury, deafness or other hearing impairment, 
and epilepsy. The survey’s participants will also be asked to provide with their own words a description of their 
disability if they have any, before they use the application.
The interface of the prototype was based on the already published Mobile Game-Based Learning Application 
called “Mimo” https://getmimo.com/ . “Mimo” is a Mobile Game-Based Learning application that gives the 
opportunity to anyone to learn programming. “Mimo” has established a big audience and has managed to get 
hundreds of thousand positive reviews about its innovative way of providing learning content and aesthetically 
appealing visual content. 
“Bizmo” work very simply. The user initially has to create an account, either by his Google Account or Facebook. 
This way of signing up helps to get behavioral data and preference data of the user. Next, the user is asked to give 
some information about him/her, in order to build his personal curriculum. This helps to provide more suitable 
content and level of difficulty to the user, and to understand his/her purpose of using this application. When the 
user provides this information, he is prompted to the main dashboard, which includes the study material, the 
questions, and the use cases. The study material is divided into categories which are labeled to be distinguished 
easily. The student chooses a study material topic, like learning about “Business Strategy Levels”, and then can 
choose a Case Study project to implement this knowledge and see how he performs. The user gets immediate 
feedback in order to know if his thinking is right or wrong.
In the next chapter, Figures 4-21 show the user journey through the prototype app.
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4. 3 Participants and Procedure
This survey was conducted in the city of Thessaloniki, Greece and was divided in two parts:
[1] The Quantitative survey with an online questionnaire divided in two parts: [a] one for Demographics, and 
[b] the main questionnaire, [c] and a mobile-game Prototype designed with Adobe XD, and
[2] The Qualitative survey.
Before the official survey, a pilot-test was conducted for the whole questionnaire. In this pilot-test, 5 people par-
ticipated in total, whose names will remain anonymous for legal reasons. The purpose of this pilot-test was to 
determine how much time does it take to complete the questionnaire, and to get the users’ feedback on their user 
experience with it, and to identify any faults, like misspellings and inconsistencies, and suggestions for improve-
ment. The pilot-test results showed that the average time to complete the questionnaire was 8.8 minutes. This 
occurred as follows:
The participants feedback showed that:
[1] The questionnaire was a little too long for them to keep being engaged and to hold their concentration, 
resulting in their loss of interest after some point. Furthermore, the participants made some really useful ob-
servations about some questions being similar. After these problems were discussed with the research expert 
and supervisor of the study Dr. Tzafilkou, it was decided to fix them. To do that, 12 question items in total were 
removed, to decrease the time to complete it, and the wording of the similar questions was changed to give them 
a distinguishable meaning.
[2] One of the participants, suggested that an attention-checker question should be included somewhere in 
the middle of the questionnaire, to check if respondents are paying enough attention to their answers, or if they 
are answering randomly or hasty. After this was discussed with the research expert and supervisor of the study 
Dr. Tzafilkou, it was decided to add an attention-checker question. This was a very valuable feedback suggestion 
for the usability and efficiency of the questionnaire overall.
[3] Also, some inconsistencies were discovered by a participant. These were inconsistencies in the wording of 
the 5-Point Liker Scale list of pre-given answers. In particular, the last choice, instead of being “Strongly Agree”, 
it was “Very Positive”. After this valuable feedback was discussed with the research expert and supervisor of the 
study Dr. Tzafilkou, these inconsistencies were corrected. Overall, the pilot-test was a success, it provided valu-
able feedback and several things were corrected, significantly increasing the questionnaire’s user experience, 
overall quality, consistency, and efficiency.
[4] Another participant pointed out that he couldn’t understand when the Prototype Testing was finished 
and that it was safe to exit. After this problem was discussed with the research expert and supervisor of the study 
Dr. Tzafilkou, it was decided to fix this problem. To do that, a “Finished Prototype” page was added, so the user 
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understands that the Prototype Test has ended.
After the initial pilot-testing and the corrections according to the participants feedback, one more pilot-testing 
took place, this time after making the corrections and fixes based on the feedback of the participants from the 
first pilot-testing.
Five (5) users in total participated in the second pilot-testing. The pilot-test results showed that the average time 
to complete the corrected version of the questionnaire was 7.02 minutes, which is 1.8 minutes faster than the pre-
vious one, satisfying the users’ need for a shorter time needed to complete the survey. This occurred as follows:
After the second pilot-testing, there were no more suggestions or complaints by the users, so the official survey 
was initiated.
[1] For the purpose of the Quantitative survey, forty-three (43) volunteers participated in total. The gender of 
the participants was not asked, because it was deemed as irrelevant to the purpose of this research. Between the 
ages of 18-34 years old. The nature of the examined domain included elements from the Economics Department 
courses: [a] “Strategic Marketing”; [b] “Strategic Management”, and [c] “Consumer Psychology”, and the survey 
will be voluntary. All participants were asked to give their full consent to participate in the survey, and all their 
personal data and answers will remain anonymous.
The procedure for the questionnaires was as follows. Firstly, the candidate participants were sent an invitation 
to take part in the survey via email. If they agreed, they were sent a consent form along with the questionnaire 
link. The participants were informed that they are not obliged to participate in this survey, and that their personal 
data will remain anonymous and will be used only for the research’s purposes. Then, the students were asked 
to give some demographics information, and assessment information, that are important for the research’s pur-
pose. These information are the model’s Background Variables, (Figure 4), and consist by 8 question items that 
include: [a] Age; [b] Disability status (described with their own words to avoid any form of bias being induced); 
[c] Metacognitive Awareness skills; [d] Mobile Devices Self-Efficacy; [e] Gaming Experience; [f] Domain Knowl-
edge; [g] Educational Background; and [h] Educational Level. The students were also asked about their mGBL 
Predisposition, meaning their general disposition about mGBL and what they expect to gain from it before they 
interact with it, in order to compare it with their disposition after they play the game, and observe the results for 
interesting differences.
The Main Questionnaire was divided into three sections. The participants were asked to answer the first section 
[1] The Introduction, where they are welcomed and informed about data privacy and consent; [2] The Warm-up 
Section, where some easy-going demographics questions are presented, to slowly start things off; [3] the Main 
Section, after they had explored the prototype, [4] The Cooling-off Section, where there are 12 final questions 
from the official Metacognitive Awareness Inventory (MAI), that are about Metacognitive Evaluation, and about 
the participants’ overall satisfaction with their interaction with the prototype and learning through mobile games 
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in the future; and [5] the Closing Section, which indicates the end of the interview and the participants are 
thanked for their significant contribution.
[2] For the purpose of the Qualitative survey, which was given the most weight, six (6) people in total partic-
ipated, three (3) women, and three (3) men. The volunteers were all Economics under-graduate or post-graduate 
students, that were attending similar courses at the same school year.
The Qualitative Survey was conducted live via the Zoom Telecommunication platform for the live interviews, and 
through an online questionnaire, which was divided in two parts; [1] Demographics; and [2] Main Questionnaire, 
and followed the exact same procedure:
Both questionnaires were created with “QuestionPro”. The participants were asked to use the “Think-aloud” an-
swering system, where they simply try to speak what they were thinking at the moment that they were answering 
the questions. The data gathering techniques that were used for this survey were:
[a] Live interviews, with participants first [1] being asked to fill the first part of the questionnaire with their 
Demographics, [2] to explore the prototype, and [3] being asked to answer a questionnaire. The live interviews 
were conducted via the Zoom Telecommunication platform. The interviews were being video, and audio record-
ed through the whole process. The recordings provided important qualitative data about the body language, 
wording, and eye movement of the participants. This qualitative data was later examined to find useful patterns 
through behavior analysis. The live interviews included 12 open-end questions, one for each of the 6 dependent 
variables of the Research Model, [1] Aesthetic Appeal (AE); [2] Reward (RW); [3] Learning Related Emotions 
(LRE’s); [4] Focused Attention (FA); [5] Perceived Usefulness (PU); and [6] Metacognitive Awareness. The open-
end questions were the following (12 in total):
[1] Which of the following devices do you use more frequently? 1. Laptop, 2. Desktop, 3. Mobile Phone, 4. 
Tablet.
[2] How often do you use your mobile phone during the day? 1. Very Rarely, 2. Rarely, 3. Not Rarely nor Very 
Rarely, 4. Often, 5. Very Often.
[3] How often do you play video games on your mobile phone? 1. Very Rarely, 2. Rarely, 3. Not Rarely nor 
Very Rarely, 4. Often, 5. Very Often.
[4] What are the pros and cons of mobile game-based learning in your opinion?
[5] Do you find it easy to play games on your mobile phone?
[6] Have you ever used a mobile game-based application in the past?
[7] Do you think that it is important for a mobile game   to be aesthetically appealing? - Aesthetic Appeal (AE)
[8] What do you think makes a mobile game-based learning experience successful? - Reward (RW)
[9] How would you like a mobile game to make you feel? - Learning Related Emotions (LRE’s)
[10] Do you think it is generally easy for someone to stay focused on a mobile game? - Focused Attention (FA)
[11] What is in your opinion the most useful thing of mobile game-based learning? Perceived Usefulness (PU)
[12] Do you think that learning through mobile games could improve your learning skills over time? - Met-
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cognitive Knowledge Improvement (MKI)
The procedure for the live interviews was as follows. Firstly, the students were contacted via e-mail to be asked 
to participate in the survey. If they accepted the invitation, they would then be asked to schedule a time when 
they would be available for a couple of hours for the live survey to take place. On the day of the interview, the 
participants were sent a Zoom meeting link to join the room. As soon as they joined the room, they were asked 
for their verbal consent to participate in the survey and be recorded and also to sign an informed consent form, 
according to the EU’s General Data Protection Regulation (GDPR). They were also informed that their personal 
data and answers will remain anonymous and will be used only for research purposes. After that they were briefly 
informed on the research’s topic, and they were asked to explore the prototype and ask any questions that they 
might have. Continuing, after they were done using the prototype, they were asked to fill in the questionnaire. 
[b] The two parts of the Questionnaire, Demographic, and the Main Questionnaire. 
Their answers were later gathered and examined by the author M. Anthopoulos.
[c] Direct Observations, by the interviewer, Anthopoulos Marios, who was present.
[d] Indirect Observations, by watching the recordings of the interviews and analyzing the facial expressions, voice 
tone, body language, and eye movement of the participants.
During the whole process, the examiner Anthopoulos Marios, was taking notes of the participants’ comments 
and questions. The participants were also asked questions frequently to gain as much qualitative information and 
feedback about as many features of the process and the content as possible.
For the participants that agreed to, screenshots were taken through the whole process to capture the users’ inter-
action with the prototype and with the interview. Those screenshots were uploaded on Facebook and LinkedIn to 
advertise the survey, attract more participants, and gain more feedback.
4.4 Measured Variables and Main Questionnaire
There were forty-three (43) people participating in the main questionnaire. Eleven (11) of them belonged to the 
age group 18-22, twenty-two (22) belonged to the age group 23-27, nine (9) to the age group 28-34, and one (1) 
to the age group above 34. Eleven (11) participants’ Educational Level was that of a High School Diploma, eleven 
Bachelor’s Degree, seventeen (17) Master’s Degree, and three (3) Doctoral or Professional Degree. Twenty-one 
(21) participants had an Educational Background on Finance, eight (8) on Humanities and Social Sciences, six (6) 






The questionnaire consisted of 59 question items in total, which measure the Research Model’s dependent vari-
ables:
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[1] Aesthetic Appeal (AE)
[2] Reward (RW)
[3] Learning Related Emotions (LRE’s)
[4] Focused Attention (FA)
[5] Perceived Usefulness (PU)
[6] Metacognitive Knowledge Improvement (MKI)
A 5-Point Likert Scale was used with 1=”Strongly Disagree”- 5=”Strongly Agree”, or 1=”Never”- 5=”Always” was 
used to measure the items.  The questionnaire’s structure was based on previous research on User Engagement 
and User Flow State of (Wiebe et. al, 2018; O’Brien et. al, 2018; Huang, 2019).
As seen in Tables 3, 4, and Appendix 1, from the total 59 question items, 12 question items were Background 
Variables about Demographics; 9 question items are about Metacognitive Awareness (6 about Metacognitive 
Awareness and 3 about Metacognitive Knowledge Improvement), drawn from the official Metacognitive Aware-
ness Inventory (Global Metacognition Institute, 2019); 15 question items are about Learning Related Emotions, 
drawn from (O’Brien et. al, 2018; Balog and Pribeanu, 2016; Huang, 2019; Fu, Su, and Yu, 2009; Wiebe et. al, 
2014, 2018); 6 question items are about Focused Attention, drawn from (Wiebe et. al, 2014, 2018; O’Brien et. al, 
2018; Fu, Su, and Yu, 2009; Huang, 2019); 9 question items are about the feeling of Reward, drawn from (Wiebe 
et. al, 2014, 2018; O’Brien et. al, 2018); 4 question items are about Perceived Usefulness, drawn from (O’Brien 
et. al, 2018, Wiebe et. al, 2014, 2018; Huang, 2019; Balog and Pribeanu, 2016); and finally, 3 question items are 
about Aesthetic Appeal, drawn from (Wiebe et. al, 2014, 2018; O’Brien et. al, 2018).
In this particular survey, the 5-Point Likert Scale served as a simple to use tool, to get the participants to answer 
without spending much time or thinking. This helps to make the participants not feel indignant and tired of the 
process.
The question items were ordered in such a way, that the participants could not anticipate what the next question 
was about. This helped to achieve the avoidance of any possible biased, hurried answers, or making the partici-
pants feel bored, achieving higher engagement. This  was achieved by mixing the nature of the question items in 
the following manner, as seen in Table 4, which is a strategy that many researchers use.
Firstly, there is the Introduction Section where the participants are being welcomed with a welcome message 
written in a gamified and humoristic-fun way, to make the participants feel relaxed and think of this survey as 
something fun. After that, there is a question asking the participant if they agree to participate in this survey. If 
they click that they agree, they will be prompt to the next question. If they choose that they do not agree, they will 
be sent to the Thank You page of the questionnaire, and the procedure will be terminated.
Following is the Warm-up Section. In this section some easy-going demographics questions are presented, to 
slowly start things off. These questions are the model’s Background Variables, as seen in Table 3, and consist 
by 16 question items that include: [a] Age; [b] Disability status (described with their own words to avoid any 
form of bias being induced); [c] Mobile Devices Self-Efficacy; [d] Gaming Experience; [e] Domain Knowledge; 
[f] Students will also be asked about their mGBL Predisposition, meaning their general disposition about mGBL 
and what they expect to gain from it before they interact with it, in order to compare it with their disposition af-
ter they play the game, and observe the results for interesting differences; and finally, [g] some questions about 
Metacognitive Awareness are taking place, to learn about the participants’ thinking process about how they learn.
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The next section of the questionnaire is the Main Section which is about the mobile game itself. Before the par-
ticipants start to answer this section, they were asked to first open, use, and explore the mobile game prototype, 
while they were able to ask questions about its interface, design, features, and application. They will be asked to 
explore the aesthetic aspects of the game, the structure, the nature and organization of the questions, the accessi-
bility, meaning if the application’s features cover the needs for people with different sets of abilities, like hearing 
or visual impairments, motor impairments, and cognitive impairments, and the content of the game. While they 
do this, they will be asked to switch between the application and the questionnaire, to answer 59 question items 
related to each aspect of the game and divided into categories based on the Cognitive and Affective Aspects that 
they examine. After they finish experimenting with the prototype, they are asked to reopen the questionnaire and 
start answering the questions.
After the main section, follows the Cooling-off Section, where there are 9 final questions from the official Meta-
cognitive Awareness Inventory (MAI), that are about Metacognitive Evaluation, and about the participants’ over-
all satisfaction with their interaction with the prototype and learning through mobile games in the future. This 
will reveal important information on how the game changed the students’ disposition on learning through Mobile 
Game-Based Learning Applications, their self-efficacy, Metacognitive Awareness skills, cognitive aspects, and 
affective aspects.
Finally, the interview and questionnaire close with the Closing Section. This section includes a thank you mes-
sage, which thanks the participants for their time and effort, explains them that this was important, and they 
have fulfilled their duty as students, and wishes them good luck, to make them feel somewhat rewarded for their 
important contribution.
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Table 3 below shows the background variables and their question items, and Table 4 shows the main question-
naire constructs, their items, and references.
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5. Data Analysis Results & Discussions
5.1 Qualitative Data Analysis
The participants (n=6) provided their insights for Mobile Game-Based Learning (mGBL), based on their personal 
experiences and preferences. Aside from the Demographics questionnaire, and the Main Questionnaire, the live 
interview participants were asked 12 open-end questions. The first six questions were about their mobile phone 
and mobile gaming experience and frequency of use. The fourth question was what some of the most important 
pros and cons of mGBL are.  in their opinion are. The next six questions were about the dependent variables 
based on the study’s Research Model. There was one question for each of the 6 dependent variables of the Re-
search Model, [1] Aesthetic Appeal (AE); [2] Reward (RW); [3] Learning Related Emotions (LRE’s); [4] Focused 
Attention (FA); [5] Perceived Usefulness (PU); and [6] Metacognitive Awareness.
There were three (3) female participants and three (3) male participants. Four (4) participants belonged to the 
second age group, between the ages of 23 and 27, and two (2) participants belonged to the first age group, be-
tween the ages of 18 and 22. The names of the participants were concealed for personal data protection reasons. 
Instead, the participants were given code names based on the order they were interviewed: [1] Participant 1, [2] 
Participant 2, [3] Participant 3, [4] Participant 4, [5] Participant 5, and [6] Participant 6.
The six participants were first asked to give some demographics information and personal preferences, which can 
be seen in Table 5 below.
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The video recordings of the six interviews were transcribed by ear, and the texts were imported in the NVivo 
qualitative analysis software. Table 1 includes the coding categories that make up the five (5) major themes of 
the thematic analysis, and the fifteen (15) codes.  On the column “Number of Responses”, the participants’ accu-
mulative number of responses in some themes is larger than  the sample size. This happens due to the fact that 
some participants provided more than one perception that matched with the themes and codes. The themes in 
this qualitative content analysis were created based on observed patterns from the participants’ answers. These 
patterns occurred from the creation of codes first. In qualitative analysis, coding is defined as “how you define 
what the data you are analyzing are about” (Gibbs, 2007). Coding is a process that is initiated at the start of the 
qualitative analysis, to get a basic understanding of the data, search, and identifying concepts and passages, and 
find relations between them.
In total, fifteen (15) codes were identified. From those codes, six (6) very significant themes related to mGBL, 
occurred, which can be seen in Table 10 in detail:
[1] Human Interaction
[2] Learning Interest
[3] Efficiency and Access
[4] Memorability and Learning Performance benefits
[5] Sentiments
[6] User Interface and Aesthetic Appeal
5.2 Human Interaction
The role of human presence and human interaction was seen to be of huge significance for all the participants. 
Most participants commented negatively on the mGBL’s absence of immediate human interaction, either with 
colleagues, or with professors. One of the points made was that students can’t have immediate in-person feedback 
from the professor during the class, or during a break. 
5.2.1 Socialization and Collaboration
Most participants suggested that one of the biggest cons of mGBL is the absence of human interaction. Particu-
larly, they noted that during their studies, one of the things that kept them motivated and productive, was their 
socialization and collaboration with their fellow students and friends. The mentioned that socializing relieved 
their stress and made them feel more comfortable and surer about themselves and their performance. Socializing 
and collaborating seems to be very important for students and has a huge impact on their mood, psychology, and 
performance.
5.2.2 Professor Feedback
Another thing that most participants pointed out, was the professor feedback. This factor is referred mostly to 
the students’ performance. Having the professor’s instant live feedback in person or remotely, seems to have a 
big value for students. They feel that they can understand better what the professor has to say, because it is better 
transmitted in person. When interacting in person, body language, facial expressions, and eye contact, give a 
sense of immediacy.
5.2.3 Course Content Coverage
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Some participants also mentioned that more course content can be covered during a class with a professor, than 
with mGBL. The professor can comment on lots of various subjects of the course content and even more subjects 
occur through discussion in class. These discussions are often considered to be incredibly valuable and lead to 
life lessons for the students.
5.3 Learning Interest
Most participants suggested that because of its fun and gamified nature, mGBL makes it easier for students to 
study course material and motivates even those who don’t like to study.
5.3.1 Motivate inactive people to learn
Participants pointed out that lots of students often don’t feel like studying. Either because they find it boring or 
not fun, or because they just don’t feel like it at the time. But with mGBL it is a different story. Students feel it is 
easier to take the decision to start studying and continue to do so, through mGBL, because it is fun and interac-
tive.
5.3.2 Doing something that you like while learning
Most students also suggested that it is crucial for them to do something that they like in order to be concentrated 
and perform well. They mentioned that mGBL helps them stay concentrated and study more effectively, because 
they feel like they are doing something fun and that they like, and not like doing because they have to, out of 
compulsion.
5.3.3 Help people with no particular interest in a topic to learn
A few students mentioned that mGBL is a good way to help people who want to learn about a topic, but don’t 
particularly had any knowledge or interest in it in the past. For example, some people decide to learn how to code, 
because it has become an essential or well recognized skill for most professions. There are lots of mGBL applica-
tions that help people like that learn coding very simply, easy, fast, through gamified and fun processes that keep 
them engaged and concentrated.
5.4 Efficiency & Access
Another significant factor recognized by the participants, was the accessibility level and efficiency that mGBL 
offers.
5.4.1 Ability to learn anywhere and anytime
According to some participants, one of the pros of mGBL is that it offers the ability to learn anywhere and any-
time, without restrictions. You just need to have your mobile phone with you, and you are ready to go.
5.4.2 Time and cost saving
Some participants also found important the fact that with mGBL they save time and money. There is no time 
restriction like having a class on a specific time of the day and having to attend it for a predefined time. You can 
learn anytime and for as long as you would like, with a very low cost. No need to buy books, notes, or software.
5.4.3 Efficiency and results
Most of the participants also pointed out that mGBL could benefit their studying and the results of it would be 
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obvious. Students believe that they would study more through mGBL that having to study with traditional ways. 
Doing homework and studying at home after a class is very taxing, because you have to do both. With mGBL, you 
can study the course material and do your homework to test your knowledge in practice easily and fast.
5.5 Memorability and learning performance
More specific, most students felt that being highly engaged while learning, boosts the long-term memory and 
helps remembering and recalling what you learned better. This increases the chances of students to remember 
and recall information when writing a test and having better results.
5.6 Affective States
Participants suggested that affective states play a huge role in the process of learning. Some of them learn better 
when being challenged, others when being motivated and feeling positive only emotions.
5.6.1 Mixed feelings
Most of the participants mentioned that they would prefer that the game would make them have a mix of feelings 
while learning through mGBL. Feeling challenged to a certain extent, but also motivated, rewarded for their ef-
forts, and that they are progressing, was the preference of those participants.
5.6.2 Frustration
While most participants preferred to also be challenged, some of them believed that this would have a negative 
effect on them. Challenge can often lead to frustration, and frustration to stopping and not wanting to learn any-
more, of feeling helpless. Those participants preferred to have positive feelings only when learning. Motivation, 
rewards, and progress was their preferred feelings.
5.6.3 Realism
Some participants made a rare statement that is worthy of mentioning. They suggested that while positive feel-
ings and motivation are important factors for learning, feeling that the game is realistic and what they are doing 
has actual worth was evenly important to them too. They wanted to feel that what they were doing would be useful 
for them and not just a game to have fun and spend their time.
5.7 User Interface and Aesthetic Appeal
According to participants, aesthetic appeal in terms of graphics, animations, fonts, button sizes, and user inter-
face, is a very important part of mGBL and games in general.
5.7.1 UI Importance
Most participants suggested that User Interface is crucial for the overall mGBL experience. Graphics, colors, 
fonts, sizes, haptic effects, sounds, and user journey are what make a game successful, useful, and efficient for a 
student to learn, and want to use in in the future again.
5.7.2 Beautiful and pleasing to the eye
In spite of the importance of User Interface and efficiency, participants also pointed out that a beautiful and 
pleasing to the eye game makes them feel that they are doing something important. It helps them concentrate and 
feel drawn in and engaged in their learning tasks.
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Table 6 below shows the identified Themes and Codes and some examples from the participants’ live responses.
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6. Qualitative Analysis Discussion
The qualitative part of this study included live interviews and an online live questionnaire to explore the cognitive 
and affective aspects of six (6) Economics students in a Mobile Game-Based Environment (mGBL). The partic-
ipant’s transcripts and data were imported to the qualitative analysis software NVivo and were studied with an 
exploratory analysis. Through the exploratory analysis, six (6) major themes were identified. The exploratory 
qualitative analysis showed that all of the students perceive mGBL as a useful alternative of learning, only with 
some minor cons, and that they would be willing to use it in the future. The results are further discussed for each 
of the six (6) major themes.
6.1 Human Interaction
All students who participated in this study, suggested that the absence of the human interaction factor from 
mGBL, is a huge con. Teachers are considered to be irreplaceable in the process of learning. Even in Game-Based 
Learning (GBL) and Mobile Game-Based Learning (mGBL), the teacher’s guidance is considered to be crucial 
for the game to become a useful learning process, and a successful medium of transference of scientific concepts 
(Gros Begona, 2007). The findings of this study agree with the previous findings, that while mGBL has a lot of 
pros like high level of engagement, and fun, it cannot suffice for the teacher and human interaction factor absence.
6.2 Learning Interest
Most participants who participated in this study suggested that mGBL is a more preferable learning method to 
them, because it is more fun, engaging, and they can learn with their own pace. This study’s findings conform 
with previous findings, which suggest that most students prefer to learn in their own pace, without supervision, 
while doing something that they are most familiar with and like, which is gaming (Giannakas, F., Kambourakis, 
G., Papasalouros, A., & Gritzalis, S., 2018).
6.3 Efficiency and Access
This study’s findings showed that most students perceived mGBL as a time and cost-efficient learning method, 
that offers a lot of accessibility advantages. Once, again, the study’s findings agree with the previous studies’, 
which suggest that mGBL offers a learning experience where the students can learn anywhere, anytime they want, 
and in diverse learning contexts (Giannakas, F., Kambourakis, G., Papasalouros, A., & Gritzalis, S., 2018).
6.4 Memorability and learning performance
Most students believed that with mGBL, they feel more engaged in their learning tasks, which helps them remem-
ber and recall information easier, resulting to their better performance in tests and in various problem-solving 
situations. Once again, the findings of this study were consistent with previous findings, which suggest that stu-
dents learning with mGBL, benefit from enhanced learning performance, memorability, and information recall, 
due to the high engagement levels and multi-dimensional deep learning processes it offers (Wiebe et. al, 2013; P. 
Figas, G. Hagel, and A. Bartel, 2013).
6.5 Affective States
There were some different perspectives and beliefs on the matter of affective states, because of the subjective 
nature of the matter. Some students stated that they prefer to feel challenged, some that challenge discourages 
and frustrates them, and some that they prefer only positive feelings. This study once again agrees with previous 
studies, which suggest that the incorporation of personalization and customization in mGBL, significantly helps 
students to improve their knowledge level by adjusting their learning process to their preferences (Troussas et 
al., 2020).
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6.6 User Interface and Aesthetic Appeal
All participants suggested that User Interface and Aesthetic Appeal are very significant factors that affect the 
learners’ perception of how useful and rewarding the mGBL learning experience is. This study’s findings regard-
ing UI and Aesthetic Appeal(AE), conform with the findings of previous studies, which state that UI and  Aes-
thetic Appeal (AE) are considered to be a determinants of the learners’ perceived reward and usefulness (Wiebe 
et. al, 2014).
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7.0 Quantitative Analysis Results
The Smart PLS software was used to conduct Partial Least Square Multivariate Data Analysis and examine pat-
terns in the multidimensional dataset by considering, at once, several data variables (Chin & Newsted, 1999). 
There was one basic rule followed for the multivariate analysis. The sample size should be much larger than ten 
times the largest number of independent variables that a dependent variable involved (Chin, 1998). The largest 
number of independent variables that impact a dependent variable is three (3), and this variable is Perceived En-
joyment (PE). Perceived Enjoyment (PE) is impacted by Perceived Usefulness (PU), Anxiety (AX), and Aesthetic 
Appeal (AE). The sample size is greater than ten times the largest number of independent variables that impact a 
dependent variable, which is thirty (30), so the second rule also is passed.
The initial model that was formed based on the bibliography showed some incompetence. Some constructs and 
items didn’t have enough reliability and so couldn’t be used for the multivariate analysis; thus, it was used only 
for a part of the bivariate analysis. In particular, the following items were not included in the final Multivariate 
Model, in order to have enough validity:
[1] The Metacognitive Awareness Inventory (MAI) constructs and items of Declarative Knowledge (DK) were 
not included in the Multivariate Model, because they were not valid enough.
[2] The Perceived Reward (PR) construct was dismantled into its three sub-constructs, Novelty, Felt Involve-
ment, and Endurability. The Endurability items were all removed. The other two constructs were used in the 
Multivariate model, as they showed a very high validity.
[3] The Learning Related Emotions (LREs) constructs, was also dismantled. The Confusion (CF) and Dis-
couragement (DC) sub-constructs were removed from the multivariate model, because of their very low validity. 
Perceived Enjoyment (PE), Anxiety (AX), and Frustration (FR) were used in the multivariate model individually, 
as they showed really high validity.
[4] From the Focused Attention (FA) construct, the items FA1, FA3, and FA4 were removed from the multi-
variate model, because they showed really low validity.
[5] None of the Demographics items was used in the multivariate model because they also showed really low 
validity, but they were used in the bivariate model to test for statistically significant correlations.
7.1 Measurement Model
The assessment of the Multivariate Analysis Model was conducted by measuring the model’s fit by using the Chi-
square and SRMR values, and the items’ factor loadings, construct reliability, convergent validity, and discrimi-
nant validity, using the R-square value.
The rules followed were that all constructs must have:
[i] Cronbach’s Alpha > 0.7 (Hair, Black, Babin, Anderson, & Tatham, 2006)
[ii] rho_A > 0.7
[iii] Composite Reliability > 0.7 (Hair, Black, Babin, Anderson, & Tatham, 2006)
[iv] Average Variance Extracted (AVE) > 0.7 (Hair et al., 2006)
[v] Factor Loading > 0.7 (Chin & Newsted, 1999)
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Variables with the values of Cronbach’s Alpha and rho_A smaller than 0.7 but larger or equal than 0.6, were also 
accepted, using the assessment rules of (Griethuijsen et al., 2015; Taber, 2018. Table 12 shows the final ques-
tionnaire’s question items, their factor loadings, and their references. As seen in Table 12, from the initial model 
four (4) variables were rejected because of their low factor loadings. Those were Confusion (CF), Discouragement 
(DC), and Endurability (EN). The other eight (8) were all accepted.
The model fit was assessed using the Standardized Root Mean Residual (SRMR). Based on the literature, the 
SRMR should be less than 0.6 (Baron & Kenny, 2012). In this case the SRMR value was 0.112 for the Saturated 
Model, and 0.195 for the Estimated Model, making the model a good fit.
The effects between the variables were measured with the Partial Least Square Algorithm. The PLS Algorithm 
shows that if a variable change by one standard deviation, then one other variable change by b standard devia-
tions (with b being the path coefficient) Rodríguez-Entrena, M., Schuberth, F., & Gelhard, C. (2018).
7.2 Structural Model
The structural model of this study was designed to test the statistical significance of the hypotheses, hence the ef-
fects between the variables. The SmartPLS software was used to deploy the PLS algorithm and the bootstrapping 
procedure with a number of five thousand (5000) sub-samples to increase the validity of the results. The path 
coefficients T-Statistics were used to test for the hypotheses’ statistical significance and the R-square values to 
test the fitness of the model to express the dependent variables with the independent variables (Chin & Newsted, 
1999).
Figure 28 shows that this multivariate model explained 75.2% of the variation in perceived enjoyment, 35.5% in 
perceived usefulness, 17.7% in Novelty, 16.7% in Anxiety, 23.11% in Focused Attention, 22.3% in Frustration, and 
13.8% in Felt Involvement.
Table 9 shows that regarding discriminant validity, all constructs are accepted, because each construct’s square 
root of AVE exceeds its correlation coefficient with the other constructs in the model (Fornell & Larcker, 1981). 
Also, as seen in Tables 12 and 13, the construct with the most items is Perceived Usefulness (PU) with four (4) 
items, and the sample size is forty-three (43), which is far greater than ten times the number of items for Per-
ceived Usefulness (PU).
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7.3 Quantitative Analysis Discussion
7.3.1 Bivariate Statistical Analysis
As seen in Table 10, the Kolmogorov- Smirnoff and Shapiro- Wilk normality tests showed that none of the vari-
ables follow the normal distribution, (Sig. two-tailed= 0.00). Therefore, non-parametric tests were used to check 
for correlations and statistical significance between the variables.
The Spearman Non-Parametric test was used with the SPSS statistical software to check for statistically signifi-
cant correlations between the variables.
As seen in Table 11, the Spearman Correlation Non-Parametric Test showed that there was a weak, positive, and 
statistically significant correlation between the Perceived Usefulness (PU) levels of users and their perceived Reg-
ulation of Cognition (ROC). The results of the Pearson test showed that for each point of increase of the Regula-
tion of Cognition of the Metacognitive Awareness Inventory (MAI) score for a student, their Perceived Usefulness 
of mGBL increases in the same direction (positive correlation), by 0.272 points. This could be happening because 
students that are experienced learners who know how to regulate their learning processes, are more confident 
and believe they can exploit the benefits that mGBL has to offer. 
As seen in Table 12, the Spearman Correlation Non-Parametric Test showed that there was a weak, positive, and 
statistically significant correlation between the Focused Attention (FA) levels of users and their perceived Regu-
lation of Cognition (ROC). The results of the Pearson test show that for each point of increase of the Regulation of 
Cognition (ROC) score for a student, their Focused Attention (FA) score increases in the same direction (positive 
correlation), by 0.264 points. This could be happening because students with high levels of Regulation of Cog-
nition of the Metacognitive Awareness Inventory (MAI), tend to be more focused on their learning processes in 
general, and know when more focus is needed to complete a learning task. That’s why they stay focused while they 
learn through mGBL, which is a good thing because more Focused Attention means better learning experience 
and better results.
Another interesting finding can be seen in Table 13. The Spearman Correlation Non-Parametric Test showed that 
there was a weak, positive, and statistically significant correlation between the Regulation of Cognition (ROC) of 
the Metacognitive Awareness Inventory (MAI) levels of users and their perceived Enjoyment (PE). The results 
of the Pearson test show that for each point of increase of the Regulation of Cognition (ROC) score for a student, 
their Focused Attention (FA) score increases in the same direction (positive correlation), by 0.323 points. This 
could be happening because students with bigger levels of Regulation of Congition (ROC), can better regulate 
their learning experience than those who are less experienced. This leads to a more pleasant learning experience 
and avoidance of frustration because of not knowing what to do. Thus, Perceived Enjoyment (PE) levels are high-
er for those students.
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7.3.2 Multivariate Analysis Discussion
As seen in Figure 26, the Independent Variables of the Multivariate Model are Aesthetic Appeal (AE), Novelty 
(NT), Regulation of Cognition (ROC), Conditional Knowledge (CK), and Anxiety (AX). The Dependent Variables 
are Felt Involvement (FI), Focused Attention (FA), Frustration (FR), Perceived Usefulness (PU), and Perceived 
Enjoyment (PE). Perceived Enjoyment (PE) is the focal variable of the model.
In Figure 26, the “PE” indications, show the Path Effect and the “T” indications show the T Statistics Value. Any 
Path Effect with an absolute value greater than 0.1 is considered as strong enough. The T Statistics Value has to 
be greater than 1.96, for the Path Effect to be statistically significant. Table 14 shows the results of the structural 
model bootstrapping process. The results show that all of the hypotheses’ effects were statistically significant be-
cause their path coefficient T-Statistic Values were greater than 1.96 (Joe F. Hair et al., 2011).
The R-square Value is also shown in Figure 26. The R-square Value is only measured for the Dependent Variables 
(DV), and not for the Independent Variables (IV). The R-square Value indicates how much (in percentiles) is 
the Dependent Variable explained by the Independent Variables. In this case, Felt Involvement (FI) is explained 
15% by the IV’s of the model, Focused Attention (FA) is explained 39.5%, Frustration (FR) is explained 17.3%, 
Perceived Usefulness (PU) is explained 37.7%, and Perceived Enjoyment (PE), which is the main variable, is 
explained 75.6%, which is the greater percentage of all the variables. This means that this multivariate model, 
explains good all the variables, with the Perceived Enjoyment (PE) variable being the most well-fit of them all.
Interpreting the results seen in Table 14:
H1a: Aesthetic Appeal (AE) has a positive effect on Felt Involvement (FI). 
Aesthetic Appeal (AE) had a statistically significant, strong, and positive effect on Felt Involvement (FI). Thus, 
the Hypothesis H1a is accepted, comforting with previous findings based on the bibliography (Wiebe et. al, 2014). 
This relationship means that students feel more drawn in and like having fun when interacting with an mGBL 
application that has better User Interface, graphics, animations, sound effects, colors, and visual effects.
H1b: Aesthetic Appeal (AE) has a positive effect on Focused Attention (FA). 
Aesthetic Appeal (AE) had a statistically significant, strong, and positive effect on Focused Attention (FA). Thus, 
the Hypothesis H1b is accepted, agreeing with previous findings based on the bibliography (Wiebe et. al, 2014). 
This relationship means that students believe that they feel more focused on their learning experience when the 
User Interface, graphics, animations, and the aesthetic of the mGBL application in general, is more appealing to 
them. This could be happening because a game that has better visuals, is seeing as more important, has a high 
prestige, and people tend to take things with high prestige more seriously and invest their time and effort in them.
H1c: Aesthetic Appeal (AE) has a positive effect on Perceived Enjoyment (PE). 
Aesthetic Appeal (AE) also had a very statistically significant, strong, and positive effect on Perceived Enjoyment 
(PE). Thus, the Hypothesis H1c is accepted, agreeing with previous findings based on the bibliography (O’Brien 
and Toms, 2008; 2010; 2012). This means that students prefer an mGBL application that has good User Interface 
and Aesthetics and enjoy interacting with it more. Games are based on visual, haptic, and sound aspects mostly, 
so it is logical that when the quality of the aforementioned is higher, the better the experience, thus the user is 
experiencing more enjoyment while playing. In this case, students experience higher levels of enjoyment because 
they are having more fun, which helps the learning process. They keep playing for longer time, they will want to 
play again, and they correlate this positive feeling with learning.
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H2: Novelty (NT) has a positive effect on Frustration (FR). 
Novelty (NT) had a statistically significant, very strong, and positive effect on Frustration (FR). Thus, the Hypoth-
esis H2 is accepted, agreeing with previous findings based on the bibliography  (O’Brien and Toms, 2008; 2010; 
2012). This could mean that the more that the mGBL application incited the curiosity and interest of the students, 
the easier they would get frustrated over it. People in general get frustrated over things they are interested in. If 
they are not interested in something they won’t get so emotionally attached, to a point that they will get frustrated 
over it, they will just stop dealing with it. To avoid students getting frustrated, the learning tasks should be made 
more fun, 
H3a: Anxiety (AX) has a positive effect on Perceived Enjoyment (PE). 
Anxiety (AX) had a statistically significant, strong, and negative effect on Perceived Enjoyment (PE), which was 
expected. Thus, the Hypothesis H3a is rejected, because while Anxiety (AX) has indeed a statistically significant 
effect on Perceived Enjoyment (PE), it is a negative one, rather than a positive one, as hypothesized. Once again, 
the findings agree with previous findings based on the bibliography (Casselman, Brock, and Atwood, 2017). This 
effect could mean that students who believed they would have higher levels of anxiety when interacting with an 
mGBL application, would experience lower levels of enjoyment as an effect. Thus, the higher their anxiety, the 
lower they would enjoy their learning experience. That’s why the learning tasks should be made crystal clear, 
simple, and fun, to avoid students getting frustrated.
H3b: Frustration (FR) has a positive effect on Perceived Usefulness (PU). 
Frustration (FR) had a statistically significant, strong, and negative effect on Perceived Usefulness (PU). Thus, 
the Hypothesis H3b is rejected, because while Frustration (FR) has indeed a statistically significant effect on Per-
ceived Usefulness (PU), it is a negative one, rather than a positive one, as hypothesized. Once again, the findings 
agree with previous findings based on the bibliography (Casselman, Brock, and Atwood, 2017). This effect could 
mean that the more students felt frustrated with the mGBL prototype, the less they perceived it as a useful thing 
for them. A learning experience shouldn’t be frustrating for the student. Mobile Game-Based Learning (mGBL) 
has an advantage over traditional learning methods on that matter because it is more fun and easy-going, so frus-
tration is avoided, and more positive feelings are being induced to the students.
H4: Regulation of Cognition (ROC) has a positive effect on Focused Attention (FA). Regulation of 
Cognition (ROC) had a very statistically significant, very strong, and positive effect on Focused Attention (FA). 
Thus, the Hypothesis H2 is accepted. On this effect, the bibliography suggested that there was not enough re-
search on the matter to make significant conclusions, so this finding could be added to the bibliography as a new 
insight on the matter (Giannakas F., et. al, 2018); Eseryel et al. 2014). This effect could mean that students who 
are more experienced learners and can regulate their cognition on higher levels, are more focused on their learn-
ing tasks because they know that if they want to learn efficiently, that’s what they need to do, and they are willing 
to do it.
H5a: Perceived Usefulness (PU) has a positive effect on Perceived Enjoyment (PE). Perceived Use-
fulness (PU) had a very statistically significant, very strong, and positive effect on Perceived Enjoyment (PE). 
Thus, the Hypothesis H2 is accepted. On this effect also, the bibliography suggested that there was not enough re-
search on the matter to make significant conclusions, so this finding could be added to the bibliography as a new 
insight on the matter (Giannakas F., et. al, 2018); Eseryel et al. 2014). This newfound effect could mean that the 
more the students believed of the mGBL application useful for them, the more they would feel that they were en-
joying their learning experience. In other words, believing that they are doing something useful for them, makes 
them enjoy it even more, rather than doing something that didn’t offer them as much usefulness. This has to do 
with reward. These students might have felt that they would be rewarded more from this method of learning than 
another one, and that’s why they were enjoying it more, feeling they were doing something good for themselves.
Affective States and Cognitive Aspects in mGBL Anthopoulos Marios, 202147
H5b: Conditional Knowledge (CK) has a positive effect on Perceived Usefulness (PU). Conditional 
Knowledge (CK) had a statistically significant, strong, and positive effect on Perceived Usefulness (PU). Thus, the 
Hypothesis H2 is accepted. On this effect also, the bibliography suggested that there was not enough research on 
the matter to make significant conclusions, so this finding could be added to the bibliography as a new insight on 
the matter (Giannakas F., et. al, 2018); Eseryel et al. 2014). This newfound effect could mean that students with 
higher levels of conditional knowledge, which means they can obtain knowledge through simulation easier, and 
know when and why to apply this knowledge, have a higher perceived usefulness from mGBL. Maybe they think 
of it as very useful for their learning because it helps them learn efficiently and helps them remember better and 
recall the information, they learned easier. That could be happening because of the high engagement features 
mGBL offers, which provide a richer learning experience that helps remembering and recalling information bet-
ter, because of actively interacting with it (Giannakas F., et. al, 2018); Eseryel et al. 2014).
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8. Conclusion
This mixed analysis study examines both qualitatively and quantitatively (with both multivariate analysis and 
bivariate analysis) the Cognitive, Affective, and Metacognitive Aspects of undergraduate Economics students in 
Mobile Game-Based Learning. Specifically, it examines and interprets both qualitatively and quantitatively how 
a Mobile Game-Based Learning environment affects students’, Felt Involvement (FI), Focused Attention (FA), 
Frustration (FR), Perceived Usefulness (PU), and mostly, Perceived Enjoyment (PE), which are all crucial aspects 
that lead to better learning performance, efficiency, and memorability. This study aims to expand the previous 
work of (O’Brien and Toms, 2008; 2010; 2012; Wiebe et. al, 2014,2018), who developed a learning assessment 
tool, the User Engagement Scale (UES), measuring the Engagement, Perceived Enjoyment, and Motivation of 
students in game-based learning environments. This study aims to add the dimensions of Metacognition, nega-
tive Learning Related Emotions, and positive Learning Emotions to this study, and instead of focusing on user 
engagement, it focuses on Perceived Enjoyment (PE).
There were some problems that occurred that might have mitigated the results of this study. Firstly, the sample 
size for the qualitative analysis was relatively small, six (6) participants. While this is a rather small sample size, 
the live interviews mixed with the questionnaire and the prototype testing provided really rich data which gave 
very useful insights. This led to a comprehensive thematic analysis as a product of the qualitative analysis part of 
this study. Moreover, the procedure of the survey encountered some problems. All the participants in the qualita-
tive part of the survey were Economics undergraduate students that attended similar classes. The questionnaire 
was divided in two parts, which confused the participants, and the prototype that was made with Adobe XD, was 
a little confusing to use also, and had some bugs. There were attempts to fix those problems as soon as they got 
known, and the survey went smoothly in the end, with enough participants completing all the parts of the survey 
successfully. One more problem was the initial multivariate model. Many improvements were made, and some 
constructs and sub-constructs had to removed from the multivariate model because of their low validity. In the 
end, the final and improved multivariate model, while it was not the same as the initial, proved to be a very val-
id one and a very good model fit for this study. The findings of this study shouldn’t be treated as proofs, but as 
insights, because more studies with participants from different age groups, educational backgrounds, and other 
demographics, should be conducted, in order to have more solid-proof conclusions.
To conclude, this study provides useful insights on the effects of Mobile Game-Based Learning on Economics 
students’ Cognitive, Affective, and Metacognitive Aspects, and how can their learning performance be enhanced 
through mGBL. This study examines the effect of new aspects like Metacognition, on the students’ Cognitive and 
Affective Aspects, and their learning performance, efficiency, and memorability.
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9. Suggestions for future work
As mentioned before, the findings of this mixed analysis study shouldn’t be considered as proof, but as helpful 
insights on unexplored yet aspects and dimensions of Mobile Game-Based Learning (mGBL) and how it affects 
students’ learning experience and performance. Researchers could find the results and insights of this mixed 
analysis study helpful and use them in the future to: [1] Improve other measurement scales of learning in a 
Mobile Game-Based Learning environment; [2] Increase the public knowledge of Mobile Game-Based Environ-
ments and their effectiveness and efficiency; [3] Gain some good ideas for future improvements in the Mobile 
Game-Based Learning sector, from the valuable insights provided. Further research should be conducted in order 
to improve and complete the findings of this study.
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APPENDIXES
QUESTIONNAIRE & QUESTION ITEMS
5-POINT LIKERT SCALE
Welcome, Learner! I am sure you are wondering why you are here. The answer is, of course, to fulfill your duty as a student! 
To do that, you only need to complete this fun survey! In case you forgot, this survey’s purpose is to investigate the effects of 
Mobile Game-Based Learning (mGBL) on Economics Undergraduate Students’ learning experience, performance, and effec-
tiveness. Oh, and worry not my friend, because all your answers will remain anonymous and will be used only for research 
purposes. You are also not obliged to proceed unwillingly. If you would not like to give your consent, you can go to rest and 
save your precious energy for your studies. Good luck, Learner!
Do you agree to take part in this survey? The data collected will be used for this research&#39;s purposes only and will 
remain anonymous. By taking part in this survey, you have to agree to participate in an online live interview, answer this 
questionnaire, and be video and audio recorded through the whole interview.
1. Yes. I am happy to take part to this survey and I agree to all the above.
2. No. I do not want to take part to this survey. 
I am glad that you sticked with us! However, do not haste! Please introduce yourself first, Learner!





Please describe with your own words any kind of disability that you might have (e.g. color-blindness, dyschromatopsia, deaf-
ness, hearing impairment, dyslexia, physical injury, epilepsy, etc.).
What is your Educational Level?
1. High school diploma or equivalent
2. Bachelor’s Degree
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3. Master’s Degree
4. Doctoral or Professional Degree
5. Other







7. Humanities and Social Sciences
8. Other
How would you rate your confidence level in using a mobile device to complete a task?
Very Low Low Average High Very High
 ❏ ❏ ❏ ❏ ❏
How would you rate your gaming experience?
Very Low Low Average High Very High
 ❏ ❏ ❏ ❏ ❏







 ❏ ❏ ❏ ❏ ❏
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5. Pay to play
How would you rate your knowledge on the economics domain?
Very Low Low Average High Very High
 ❏ ❏ ❏ ❏ ❏
How would you describe your attitude towards learning through a mobile game?
Very Neg-
ative
Negative Neutral Positive Very Posi-
tive
 ❏ ❏ ❏ ❏ ❏





Neutral Familiar Very Fa-
miliar
 ❏ ❏ ❏ ❏ ❏
In our case, this mobile game prototype is an early sample, designed to test the basic concept and process. You don&#39;t 
need to answer any of the questions that will be presented to you in the prototype testing. You just have to navigate through 
the prototype design presentation to understand its basic concept and way of use. It is important to understand that it is not 
a fully developed game.
1. This information is enough and I understand what I have to do.
2. I would like to have some more information about this prototype and what I have to do.
Now let’s see how much you think about how you learn! 
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 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏
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I choose to learn with ways that are easier for me (e.g. studying from a book, studying on P/C, studying through playing 








 ❏ ❏ ❏ ❏ ❏
Please note that this was a prototype! It’ s purpose was to give you just an image (steps, graphics, way of learning) of how 
the actual game would be if it was fully developed. Answer thinking how it would be to learn playing this game if it was fully 
developed, or playing any other similar game-based learning game.








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏
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 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏









 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏
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 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏








 ❏ ❏ ❏ ❏ ❏
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The quality of the writing in the game helped to hold my attention.      
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
 It would be easy for me to focus my attention on learning.      
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
 The interface design of the game is eye-catching.   
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
This mobile game prototype was aesthetically appealing.                     
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
 I liked the graphics and images of this mobile game prototype.                        
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
You are almost done, Learner! Few final things remain to finish your adventure and fulfil your duty as a student!
 I know how well I performed at a test once I finished.               
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
  I ask myself if there was an easier way to do things after I finish a task.               
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
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 ❏ ❏ ❏ ❏ ❏
This learning experience was rewarding.
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
 I consider my experience with this mobile game prototype a success.               
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
 This experience did not turn out as I had planned.               
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
I would recommend learning with mobile games to my friends and classmates.               
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
 I intend to use again this mobile game out of curiosity.               
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
I intent to learn with this or another mobile game in the future.               
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
 Overall, I find mobile games useful for learning.               
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
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Overall, I enjoyed my experience.
Strongly 
Disagree
Disagree Neutral Agree Strongly 
Agree
 ❏ ❏ ❏ ❏ ❏
What would you suggest for improving the experience of learning through this mobile game and mobile games in general?

